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The following evaporation curves were obtained by weighting the effluent 
collection bottles containing 3 grams of various permeants at different time 
intervals. 

The curves shown in Figure A.l correspond to open bottles and illustrate 
the high volatility of the organic liquids relative to water. Figure A.2 shows 
evaporation curves for cyclohexane (the most volatile liquid tested) in the 
effluent bottles under different venting conditions. The teflon tube tips were 
adopted for the design of the effluent collection bottles used in the hydraulic 
conductivity testing for this project. 
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FIGUEIE A.1 EVAPORATION CURVES FOR VARIOUS LIQUIDS IN OPEN 
EFFLUENT COLLECTION BOTTLES 
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FIGURE A.2 EVAPORATION CURVES FOR CONCENTRATED CYCLOHEXANE IN 
EFFLUENT COLLECTION BOTTLES WITH DIFFERENT VENTING 
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In a system where n^ moles of solvent A are mixed with na moles of solvent 
B the composition of the mixture can be expressed as follows: 

Xa = mole fraction of component A: 



Ha = ; Xb = 1 ■ Xa 

Ha + Hb 



Wa = mass fraction (weight fraction) of component A; 



nu n^ 

Wa = = ; Wb = 1 - Wa 

m^ + ma (n^ + Ug * M^/M.J 



0A = volume fraction of component A: 



Va + Vb (nA + na X Va/VJ 



where : m.^B = mass of nA moles of component A,B 

Ma,b = mass of 1 mole (molar mass) of component A,B 
VvB = volume of nA.a moles of component A,B 
Vaj = volume of 1 mole (molar volume) of component A,B 



- 185 - 



NOTE: 



W X 100 = Mass % = 


% by wt 


^ X 100 = Volume % 


= % by vol 


X X 100 = Mole % 





Neglecting the volume change on mixing the following interconversion 
formulas are derived: 



a) Mass fraction to volume fraction : <t>^ = 



V. + v= 



my 



Pk 



m. 



m, 



m. + mp 



i^a/pa + ma/pa m^ 4- msipf/pi) 



m^ m,^ 

+ (1 )pa/pb 

m^ + mg m^ + me 




- 186 - 



n. 



b) Mass fraction to mole fraction : 



Xa - 



n» + n. 



m. 



myM, 



niA 



m^ + rrie 



myM^ + ma/Ma m^ + mBCMyMJ m,, m^ 

4- (1 )MyM, 



IHa + II, 



itIa + nia 



w* 



Xa - 



w, 4- (1 - w.OM.yM, 



c) Volume fraction to mass fraction : 



m. 



w. = 



m* + mn 



Va p. 



Va Pa + Vb pb V^ + V^(p^pJ 



Va + Vg 



V, 



Va + Vs 



+ (1 - 



)pb/ 



Pa 



Va + v. 



Wa 


^A 


■^A + (1 * 4>UPb/p.\ 
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n. 



d) Voliime fraction to mole fraction : xa = 



n* + np 



vyv. 



V^ + Vn 



vyV. + V^a V, + VaCVyVe) 



+ (1 )VyV3 



V. + v« 



Va + Vb 




m. 



e) Mole fraction to mass fraction: 



w. = 



m. + mn 



n. 



Ha M, 



n. 



n„ + n. 



n^ Ma + ne Mb n^ + HbCMb/MJ 



Ha n« 

+ (1 )M^M, 



Ha + ne 



n. + n= 



;^A 



w» = 



Xa + (1 - xJMa/M, 
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f) Mole fraction to volume fraction : 



V. 



V* + Vc 



n. 



n, V. 



"a 



n^ + ria 



n, V, + Hb Vb n, + n^CV/Vj 



n. 



n. 



n. + n. 



+ (1 - 



)V^. 



Ha + Hb 




where pA.a is the density of component A,B 



The values of molar mass, molar volume and density of pure water, 
methanol, ethanol, acetone and dioxane are listed in Table B.l as they are 
required to apply the conversion formulas for a particular water/hydrocarbon 
mixture. For example the formula to convert mass fractions to mole fractions 
for a water/dioxane mixture becomes: 



W 



D[OX 



Xdiox ~ 



Wmox + (1 - Wp,ox)(88.06/18.02) 4.887 - 3.887 Wp.ox 
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TABLE B.l MOLAR MASS, MOLAR VOLUME AND DENSITY OF LIQUIDS 
AT 20° C 



LIQUID 



MOLAR MASS MOLAR VOLUME 

(g) Ccm^) 



DENSITY 
(g/cm^) 



WATER 



18.02 



13.05 



0.99820 



METHANOL 



32.03 



40.48 



0.79133 



ETHANOL 



46.05 



58.34 



0.78934 



ACETONE 



58.05 



73.50 



0.7898 



DIOXANE 



88.06 



85.23 



1.03326 
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The dielectric constant, c, of permeant liquids was calculated from the 
capacitance of a the capacitor shown at the right of Figure 4.8, filled with 
penneant. Capacitance measurements were done using a Wayne-Kerr 
Autobalance Precision Bridge, model B331, at a frequency of- 1.6 kH. The 
voltages ranging from 1.2 V for water to 36 V for air. 

For a given permeant the capacitance, C, equals: 



Eo e A 

1) C = 



where, £„ = Permittivity of free space = 8.8542 picofarad per metre (pF/m) 
A = Cross sectional area of the capacitor plates (m^) 
d = separation between capacitor plates (m) 



For air e = 1: 



€o 1 A 

2) C,„ = 



From 1) and 2) : 



^0 A 
C - Q, = (, - 1) 
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Therefore: 



€ = (C - C J + 1 

en A 



This formula was used to calculate the dielectric constants of permeants 
from the capacitance values shown in Table C.l. 
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TABLE C.l CAPACITANCE AND DIELECTRIC CONSTANTS OF PERMEANTS 







CAPACITANCE 


DIELECTRIC 




MATERIAL 












(pF) 


CONSTANT 




PURE COMPOUNDS 










Air 


1.33 


1.00 




Water 


37.4 


83.6 




EChanol 


14.9 


32.1 




Methanol 


17.3 


37.5 




Dioxane 


1.87 


2.26 




Cyc] 


ohexane 


1.78 


2,03 




WATER 


MIXTURES 








10% 


Ethanol 


35.4 


78.9 




20Z 


Ethanol 


33.1 


73.8 




35% 


Ethanol 


29.4 


65.3 




50% 


Ethanol 


25.4 


56.1 




65% 


Ethanol 


21.7 


47.7 




80% 


Ethanol 


18.6 


40.5 




90% 


Ethanol 


16.7 


36.2 




10% 


Dioxane 


30.9 


68.8 




20% 


Dioxane 


27.3 


60.5 




35% 


Dioxane 


21.5 


47.1 




50% 


Dioxane 


15.5 


33.5 




65% 


Dioxane 


9.85 


20.5 




80% 


Dioxane 


4.84 


9.06 




90% 


Dioxane 


3.51 


6.02 
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The hydraulic conductivity curves presented in this appendix correspond to 
dry clay samples mixed with the indicated test permeants. These permeants 
include water/ethanol, leachate/ethanol, water/dioxane and leachate/dioxane 
mixtures. The test soils are brown Samia clay, conuiercial (Black Hills) 
bentonite, and kaolinite. 

The test results are discussed in Section 5.2 of this report. 
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FIGURE D.6 HYDRAULIC CONDUCTIVITY VS PORE VOLUMES FOR CLAY/PERMEANT MIXTURES 
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FIGUIIE D.8 HYDRAULIC CONDUCTIVITY VS PORE VOLUMES FOR CLAY/PERMEANT MIXTURES 
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FIGURE D.9 HYDRAULIC CONDUCTIVITY VS PORE VOLUMES FOR CLAY/PERMEANT MIXTURES 
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FIGURE D.IO HYDRAULIC CONDUCTIVITY VS PORE VOLUMES FOR CLAY/PERMEANT MIXTURES 
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FIGURE D.12 HYDRAULIC CONDUCTIVriT VS POIIE- VOLUMES FOR CLAY/PERMEANT MIXTURES 
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FIGURE D.13 HYDRAULIC CONDUCTIVITY VS PORE VOLUMES FOR CLAY/PERMEANT MIXTURES 
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FIGURE D.14 HYDRAULIC CONDUCTIVITY VS PORE VOLUMES FOR CLAY/PERMEANT MIXTURES 
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FIGURE D.15 HYDRAULIC CONDUCTIVriT VS PORE VOLUMES FOR CLAY/PERMEANT MIXTURES 
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FIGURE D.16 HYDRAULIC CONDUCTIVITY VS PORE VOLUMES FOR CLAY/PERMEANT MIXTURES 
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FIGURE D.17 HYDRAULIC CONDUCTIVITY VS PORE VOLUMES FOR CLAY/PERMEANT MIXTURES 
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FIGURE D.18 HYDRAULIC CONDUCTIVITY VS PORE VOLUMES FOR CLAY/PERMEANT MIXTURES 
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FIGURE D.19 HYDRAULIC CONDUCTrVITY VS PORE VOLUMES FOR CLAY/PERMEANT MIXTURES 
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FIGURE D.20 HYDRAULIC CONDUCTIVITY VS PORE VOLUMES FOR CLAY/PERMEANT MIXTURES 
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FIGURE D.21 HYDRAULIC CONDUCTIVI'IT VS PORE VOLUMES FOR CLAY/PERMEANT MIXTURES 
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FIGURE D.22 HYDRAULIC CONDUCTIVITY VS PORE VOLUMES FOR CLAY/PERMEANT MIXTURES 
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FIGURE D.23 HYDRAULIC CONDUCTIVITY VS PORE VOLUMES FOR CLAY/PERMEANT MDCTURES 
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FIGURE D.24 HYDRAULIC CONDUCTIVriY VS PORE VOLUMES FOR CLAY/PERMEANT MIXTURES 
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FIGURE D.25 HYDRAULIC CONDUCTIVITY VS PORE VOLUMES FO.. CLAY/PERMEANT MIXTURES 
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FIGUIIE D.26 HYDRAULIC CONDUCTIVITY VS PORE VOLUMES FOR CLAY/PERMEANT MIXTURES 
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F[GURE D.27 HYDRAULIC CONDUCTIVITY VS PORE VOLUMES FOR CLAY/PERMEANT MIXTURES 
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FIGURE D.28 HYDRAULIC CONDUCTIVITY VS PORE VOLUMES FOR GLAY/PERMEANT MIXTURES 
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I-IGURE D.29 HYDRAULIC CONDUGTIVriY VS PORE VOLUMES FOR CLAY/PERMEANT MIXTURES 
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FIGURE D.30 HYDRAULIC CONDUCTIVITY VS PORE VOLUMES FOR CIJ\Y/PERMEANT MIXTURES 
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HYDRAUUC CONDUCTTVITY CURVES FOR WATER-COMPACTED BROWN 

SARNIA CLAY PERMEATED WITH LEACHATE/ETHANOL MDCTURES 
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This appendix presents the results of hydraulic conductivity, settlement and 
effluent composition for tests performed on water-compacted brown Samia 
clays permeated with ieachate/ethanol mixtures at the following static effective 
stresses: a\ = kPa (Figures E.l to E.6), a\ = 40 kPa (Figures E.7 to E.IO), 
a\ = 80 kPa (Figures E.ll to E.14), a\ = 120 kPa (Figure E.15) and a\ = 
160 kPa (Figures E.16 to E.19). 

Figures E.20 and E.21 correspond to two additional tests for 100% ethanol 
through brown Samia clay at o\ = 10 kPa and a\ = 20 kPa. 

Two duplicate tests for 40% ethanol and 100% ethanol at a\ = kPa are 
shown in Figures E.22 and E.23). 

The test results are discussed in Sections 5.3.1 of this repon. 

A special test carried out on water-compacted brown Samia clay permeated 
with a mixture of benzene, ethanol and leachate is shown in Figure E.24. 
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FIGURE E.3 HYDRAULIC CONDUCTIVITY, SETTLEMENT AND EFFLUENT 
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CHEMISTRY VS PORE VOLUMES 



- 233 - 



20% DOMESTIC LANDFILL LEACHATE 
WATER 801 ETHANOL 



10 



-6 



10 



-7 



" 10-8 

S 
o 
(_) 

- 10-9 

< 
a. 

o 

z 

10-10 



I I 



^ k = 5.0 ) 






— I I 1 1 

BROWN 5ILTY CLAY (SARNIA) 
eo = 0.792 
^Q = 30.1% 

1 Pore Volume = 20.3 mL 

^a; = 
48 days^ 



10-9 



kf = 1.1 X 10- 
if - 355 



i - 775 
Flow Rate, q = 8.9 x 10"^ mL/s 



J 1 I i I I I L 



20% DOMESTIC LANDFILL LEACHATE 
VIATER 80% ETHANOL 



10 








1 ■* 


— — ■ - ■ 


- 


-1 .0 




I 1 1 1 r 


I — r 1 


-0.5 







- 




Pseepage = ^•^'^^ ^ 


Sf = 0.755 


n_(; 




-o. o . o/ °, .0 i 


J 1 1 



20% DOMESTIC LANDFILL LEACHATE 
WATER 80% ETHANOL 



10 



UJ S 

z -a 





1 '^ 




»■ 




i^U 






1 1 I 1 


1 1 1 1 — 




80 


- 


80' 


86" 

O o 

o 


o o 


-* 


40 







*"Bottle" Value 
Reservoir Value 


FINAL SOIL PORE FLUID: 






1 74% ETHANOL 
\ 26% WATER 









1 t 1 1 


L 1 i 1 





10 



PORE VOLUMES 



FIGURE E.5 HYDRAULIC CONDUCTIVITY, SETTLEMENT AND EFFLUENT 
CHEMISTRY VS PORE VOLUMES 
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FIGURE E.6 HYDRAULIC CONDUCTIVITY, SETTLEMENT AND EFFLUENT 
CHEMISTRY VS PORE VOLUMES 
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FIGURE E.7 HYDR^^ULIC CONDUCTrVTTY, SETTLEMENT AND EFFLUENT 
CHEMISTRY VS PORE VOLUMES 
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FIGURE E.8 HYDRAULIC CONDUCTIVITY, SETTLEMENT AND EFFLUENT 
CHEMISTRY VS PORE VOLUMES 
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FIGURE E.9 HYDRAULIC CONDUCTIVITY, SETTLEMENT AND EFFLUENT 
CHEMISTRY VS PORE VOLUMES 
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FIGURE E.IO HYDRAULIC CONDUCTIVITY, SETTLEMENT AND EFFLUENT 
CHEMISTRY VS PORE VOLUMES 
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FIGURE E.ll HYDRAULIC CONDUCTrVITY, SETTLEMENT AND EFFLUENT 
CHEMISTRY VS PORE VOLUMES 
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FIGURE E.12 HYDRAULIC CONDUCTIVITY, SETTLEMENT AND EFFLUENT 
CHEMISTRY VS PORE VOLUMES 
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FIGURE E.13 HYDRAULIC CONDUCTIVITY, SETTLEMENT AND EFFLUENT 
CHEMISTRY VS PORE VOLUMES 
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FIGURE E.14 HYDRAULIC CONDUCTIVITY, SETTLEMENT AND EFFLUENT 
CHEMISTRY VS PORE VOLUMES 
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FIGURE E.15 HYDRAULIC CONDUCTIVITY, SETTLEiMENT AND EFFLUENT 
CHEMISTRY VS PORE VOLUMES 
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FIGURE E.16 HYDRAULIC CONDUCTIVITY, SETTLEMENT AND EFFLUENT 
CHEMISTRY VS PORE VOLUMES 
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FIGURE E.17 HYDRAULIC CONDUCTIVITY, SETTLEMENT AND EFFLUENT 
CHEMISTRY VS PORE VOLUMES 
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FIGURE E.18 HYDRAULIC CONDUCTIVITY, SETTLEMENT AND EFFLUENT 
CHEMISTRY VS PORE VOLUMES 
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FIGURE E.19 HYDRAULIC CONDUCTIVITY, SETTLEMENT AND EFFLUENT 
CHEMISTRY VS PORE VOLUMES 
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FIGURE E.20 HYDRAULIC CONDUCTIVITY, SETTLEMENT AND EFFLUENT 
CHEMISTRY VS PORE VOLUMES 
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FIGURE E.21 HYDRAULIC CONDUCXrVITY, SETTLEMENT AND EFFLUENT 
CHEMISTRY VS PORE VOLUMES 
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FIGURE E.22 HYDRAULIC CONDUCTIVITY. SETTLEMENT AND EFFLUENT 
CHEMISTRY VS PORE VOLUMES 
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FIGURE E.23 HYDRAULIC CONDUCTIVITY, SETTLEMENT AND EFFLUENT 
CHEMISTRY VS PORE VOLUMES 
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FIGURE E.24 HYDRAULIC CONDUCTIVITY, SETTLEMENT AND EFFLUENT 
CHEMISTRY VS PORE VOLUMES 



APPENDIX F 
HYDRAUUC CONDUCTIVITY CURVES FOR WATER-COMPACTED BROWN 
SARNIA CLAY PERMEATED WITH LEACHATE/DIOXANE MIXTURES 
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This figures presented in this appendix describe the results of hydraulic 
conductivity, settlement and effluent composition for tests performed on water- 
compacted brown Samia clays permeated with leachate/dioxane mixtures at the 
following static effective stresses: o\ = kPa (Figures F.l to F.6), o\ = 40 
kPa (Figures F.7 to F.9), a\ = 80 kPa (Figures F.IO to F.12), o\ = 120 kPa 
(Figure F.13) and a\ = 160 kPa (Figures F.14 to F.16). 

The test resuhs are discussed in Section 5.3.2 of this report. 
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20 



-1.0 



— -0.5 

a 






-• ' 1 T" 



■'seepage 



= 0.424 -Tin 



0.5 L- i 



° f^ <° 9 °. .°°. <'i p o,<P °. 



5 10 

90--i DOMESTIC LANDFILL LEACHATE 
WATER 10% DIOXANE 



15 



20 



5 > 



15 



10 



l-i-^° ••• 



5 - 



1 — ' '- 



..?-*! 



• *, 



"Bottle" Value 
Reservoir Value 

J I L . ,— 



FINAL SOIL PORE FLUID : 

J 13.7% DIOXANE ^ ^".j 

* 86.3% WATER 



10 
PORE VOLUMES 



15 



ZQ 



FIGURE F.l HYDRAULIC CONDUCTIVITY, SETTLEMENT AND EFFLUENT 
CHEMISTRY VS PORE VOLUMES 
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80% DOMESTIC LANDFILL LEACHATE 
WATER 20X OIOXANE 



-5 



10 



— 10-6 



10-7 



10- 



10 



-9 



11 



T r 



Flow Rate, q 
(mL/s X 105) 



— I — I — I — I — I — I — . — I — 

BROWN 5ILTY CLAY (5ARNIA) 

Co - 0.83 

Uq ' 30X 

I Pore Volune > 20.8 mL 

ff» = 



= 8.9 



.'^2 



= 1.1 



i-^*f- 



^3 



8.9 



S-. 



j^i*>*wvw, 




V = 9.0 X 10"5 cm/s 
i - 430 



kf » 6.1 X 10-9 cm/s 

if - 635 
-I ' ■ ■ I ^ 



WATER 



5 10 15 

80% DOMESTIC LANDFILL LEACHATE 
Z0% DIOXANE 



20 



a 

m 



-1.0 



-0.5 - 



0.5 





r 1 1 I 




— 1 — , — , — . — . — 1 — . — [■ 


— r — ' ' — 1 — 


- 








- 










e.- = 0.80 










, 





v^ 


n n O " O 


J 1_ 


^seepage ' 

o ooo O O o 00 o 

— 1 1 1 — x_ i. 1 . 1 


0.366 mm 
o o 03 o4 

- L 1 1 . 



5 10 15 

80% DOMESTIC LANDFILL LEACHATE 
WATER 20% DIOXANE 



20 



5 

X 



30 1 r 



20 



10 



T 1 \ r- 



20' 



• :."-< 



"Bottle" Value 

• * Reservoir Value 
L. , . I ■ ■ ■ 



"I — I — ' — r 



18 






FINAL SOIL PORE FLUIQ : - 

t 18% DIOXANE 

* 82% WATER 
* ' ' ' ■ ■ ■ t 



10 
PORE VOLUMES 



15 



20 



FIGURE F.2 HYDRAULIC CONDUCTIVITY, SETTLEMENT AND EFFLUENT 
CHEMISTRY VS PORE VOLUMES 



/ - 



WATER 



60% DCMESTIC LANDFILL LEACHATE 
40% DIOXANE 



10 



-5 



-6 



10 



10-7 



^1 



10 



-9 



Flow Rate, q 
(mL/s X 105) 



-[ 1 r-- r 1 1 r 1 '■ "'■" 

BROWN SILTY CLAY (SARNIA) 

eo = 0.84 

Wq = 30% 

1 Pore Volume = 20.9 mL 

a' = 

V 



1.9 qj = 1.8 qj = 8.9 




«-J>^^ 



k = 9.2 X 10"^ cm/s 
i ~ 420 




kf = 4.4 X 10"^ cm/s 
if - 880 




WATER 



5 10 15 

60% DOMESTIC LANDFILL LEACHATE 
40% OIOXANE 



20 



-1.0 



-0.5 



"1 — r 



e^ = 0.81 



0.5 



^seepage = 0-267 tm 



_. I 1- 



J 1 . L. 





WATER 



5 IQ 15 

60% DOMESTIC LANDFILL LEACHATE 
40% DIOXANE 



20 



60 



5„ 40 



20 - 



— H 






r 1 1 1 1 ' ' ■ [ 

40* 

• 

• *"Bottle" Value 
» '* Reservoir Value 
, , . I . . 1 . 1 


FINAL SOIL PORE FLUID: - 


31.2% DIOXANE 

68.8% WATER 

1 . ■ . . 



5 10 

PORE VOLIWES 



15 



20 



FIGURE F.3 HYDRAULIC CONDUCTIVITY, SETTLEMENT AND EFFLUENT 
CHEMISTRY VS PORE VOLUMES 
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WATER 



30S OCMESTIC LANDFILL LEACHATE 
70:S DIDXANE 



10 



-5 



- 10-6 U 



e 



10 



-9 



T r 



Flow Rate, q 

(mL/S X 105) 



BROWN SILTY CLAY 


(SARNIA 


Sq 


= 0.83 




^0 


' 30S 




1 Pore Vol 


ume = 


20.9 mL 


^v 


" 






(c = 1.0 X IQ-o cm/s 
i - 385 
_i I I I . , L 



kf = 5.1 X 10-9 cm/s 
if - 635 



HATER 



-1.0 



a -0.5 



w 



^ 



0.5 



5 10 15 

30X DOMESTIC LANDFILL LEACHATE 
70% DIOXANE 



20 



-I F 1 1— "• ' ' ' 1 ^ 



T 1 1 r 



^seepage = 0.190 mm 



Ooo o o o 



a a a o o 



Sf = 0.32 



S 10 15 

30% DOMESTIC LANDFILL LEACHATE 
WATER 70% DIOXANE 



20 



2^ 





1— H 


- m 


9U 


' 


1 ■ > J 1 < < I 1 


1 ' ' ' ' 


60 


- 


•••• . A) 

•59 

• 


• 


30 


- 


• 


FINAL SOIL PORE FLUID: _ 






*"Bottle" Value 
Reservoir Value 


66.51 DIOXANE 
33. 5t WATER 





■ 


► . , , 1 , . . . . 


_•-_ i 1 , 1 , ■ , • 



10 
PORE VOLUMES 



15 



20 



FIGURE F.4 HYDRAULIC CONDUCXrVITY, SETTLEMENT AND EFFLUENT 
CHEMISTRY VS PORE VOLUMES 
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15X DOMESTIC LANDFILL LEACHATE 
WATER 85X OIOXANE 



10 



-st^ 



o 

z 
o 



10-& 



10-7 



10- 



10 



-9 



/ 



t 



8 days 



k^: = 4.2 X 10 

i^: - 30 



1 1 . 1 . 1 1 1 1 r- 

BROHN SILTY CLAY (SARNIA) 
eo = 0.8O 
(uq = 30% 
-7 I Pore Volume = 20.3 ml 

a; = 



k = 1.05 X 10-9 

/ i - 370 

q(mL/S X 105) 

q^ = 8.9 q2 = 30 



5 10 

15S DOMESTIC LANDFILL LEACHATE 
WATER 85% DIOXANE 



15 



20 



-1.0 



-0.5 



0.5 



-1 1 1 r 



T " 



oo o 



TTT^eepage^ e^ = 0.73 



J. 



J — 1 i_ 



5 10 

15^^ DOMESTIC LANDFILL LEACHATE 
WATER 85^ OIOXANE 



15 



20 








-H 


^ 




i<;u 






1 1 1 p ■ 1 


1 ' ' ■ ■ 1 ' ■ ' ■ 


80 


• 


J5* 

• 

• 


:? 


- 


4U 


■ 


» 




FINAL SOIL PORE FLUID: " 






• 


'Bottle" Value 


1 60% DIQXANE 
\ 40% WATER 






*• 


Reservoir Value 









1 > . 1 . 


t > ■ 1 1 1 , 1 11 



10 
PORE VOLUMES 



15 



20 



FIGURE F.5 HYDRAULIC CONDUCTIYITY, SETTLEMENT AND EFFLUENT 
CHEMISTRY VS PORE VOLUMES 
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HATER 1001 OIOXANE 



10-5 



s , 

— 10-6 






Z 10-8 



10 



-9 





1 1 


—I — I — 1 — 1 — 1 — I — T" 1 — ' — ' — I — ' — ' — 1 — 1 


1 




18 days | BROWN SILTY CLAY (SARNIA) 








J! eg - 0.802 






J 


kf = 1.35x10-6 '^ ' 28-" 

, , 1 Pore Volume = 20.4 ml 

If = 15 1 

f ff; = 






( 


kg =. 6.25 X 10"^ 




L. 


\ 


i • 620 


- 


^1 


= 8.9 


q- = 44.5 q (mL/5 x 105) 






■ 


1 1 1 1 1 1 1 1 1 I 1 1 1 1 1 1 





10 



15 



20 



-1.0 



-0.5 



WATER 100% DIOXANE 



0.5 



T-T — r 



1 — I — I — r 



T — I — I — I — r 



i k t ^seepage = Q-''^^ ™ 9f = 0.785 

^ 'oooootf) o oo o ' 



j_i L 



J I I I I I I I I I L 



10 



15 



20 



WATER 1005 DIOXANE 
\-^ ^ 



150 I — r 



5 100 
>« 



i" 50 - 



T — I — I — I — I — I — r 



"" — 1 — I — I — I — r 



100 



98 



'd 



""Bottle" Value 
Reservoir Value 

j_j ! I i_ 



FINAL PORE FLUIO : 

I 86% 0:OXANE 
' 14i WATER 



J 1 — I 1 1 1 I ■ ' ' ' 



10 
PORE VOLUMES 



15 



20 



FIGURE F.6 HYDRAULIC CONDUCXrVITY, SETTLEMENT AND EFFLUENT 
CHEMISTRY VS PORE VOLUMES 



WATER 
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60% DOMESTIC LANDFILL LEACHATE 
40", DIOXANE 



10 



-6 



u 7 

- 10 ' 



10" 



S 

o 



a: 

a 



-10 



10 



-0.5 



T r 



-9 



BROWN SILTY CLAY {SARNIA) 
eo = 0.859 
oJq = 29.8% 

1 Pore Volume = 21.2 mL 
a; = 40 kPa 

30 days 



It- = 4 9 X 10 

if « 795 I 

kf = 3.2 X 10 
if * 1215 

-5 



-9 



Flow rate, q = 8.9 X 10"^ mL/s 



J 1. 



J 1, 



10 



WATER 






1/1 



0.5 



1.0 



60% DOMESTIC LANDFILL LEACHATE 
40f; DIOXANE 



T r 



T 1 r 



Pstatic = 0.265 mm 



i^ 



_i I 



Pseepage^O-S^"™^ 



gf = 0.772 



°a 00 oc» ooooo* ooooo) o A 



■ ' I 1 1 u 



10 



< 
o --» 

UJ 

=3 M. 





WATER 
. i-J 




60% DOMESTIC LANDFILL 
40*, DIOXANE 


LEACHATE 

^■ 


60 


1 


— I 


— 1 I 1 1 


1 1 1 


40 


- 


_40* 


o 
o o o 


40- 



20 




c 





oo 

*"Bottle" Value 
** Reservoir Value 

1 


FINAL PORE FLUID: " 
(25% DIOXANE 
1 65% WATER 



10 



PORE VOLUMES 



FIGURE F.7 HYDRAULIC CONDUCTIVITY, SETTLEMENT AND EFFLUENT 
CHEMISTRY VS PORE VOLUMES 



10 



Jd -7 

- 10 



WATER 
-fit ^ 



- 262 - 

20% DOMESTIC LANDFILL LEACHATE 
80% DIOXANE 



10 



-8 



o 

o 



10 



-9 



-lOl 



10 



-0.5 



T 




Ic = 4.6 X 10 

1 » 845 



T 1 1 1 1 ' 

BROWN SILTY CLAY (SARNIA) 

eg = 0.845 

oJo = 29.8% 

1 Pore Volume * 21.0 mU 

.9 ^'w ' *0 ^^^ 



30 days 



Flow rate, q = 8.9 x 10'^ mL/s 



kf = 2.8 X 10 

1^ « 1390 



-9 



10 



WATER 



— 



rip 



0.5 



1.0 



20S DOMESTIC LANDFILL LEACHATE 
80% DIOXANE 



T 1 r 



I I 



Pstatic = 0-200 rim 



_''*»^-' 



■'seepage 



= 0.574 mm 



ef = 0.764 



*J 00% o o o o o<» o o o » o ' 



J I I L 



Q 



10 



WATER 



20% DOMESTIC LANDFILL LEACHATE 
S0% DIOXANE 



120 



80 



40 - 





-I 1 1 1 r 


1 1 1— 




- 


80* 

-* o ^ o 
o 
o 
o 
o 




o 

72** 


- 


. 




FINAL PORE FLUID: 


- 




° *"Bottle" Value 
o ** Reservoir Value 


■ 72% DIOXANE 
. 28% WATER 




1 


^° . . 1 


. 





10 



PORE VOLUMES 



FIGURE F.8 HYDRAULIC CONDUCTrVTTY, SETTLEMENT AND EFFLUENT 
CHEMISTRY VS PORE VOLUMES 
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1005 OIOXANE 



10 



-5 



5 ,0-t 



10 



10- 



-7 . 



<: 

IX 



10 



-9 



^ 




_ — , 


-I ■ 1 

e = 0.805 



u)q « 28. 5S 

1 Pore Volume = 20.4 


F • • ■ • 

BROWN SILTY CLAY (SARNIA) 

mL ^S J^ys - 




a^ = 40 kPa 






"" ^= 3.9 X 10"^ 


- 


^^ 


^X--^ if- 50 


I 


\ v-'^ 1 * 785 


- 




q (tnL/s X 10^) 




qi = 8.9 


, 


■ 1 1 


_J J 1 1 » 1 



10 



HATER 



100% DIOXANE 



-0.5 



_r 



0,5 



1.0 



150 



^ 100 

< 

X - — - 

I— £1 

5 »« 50 



I I 



Pstatic = 0-^0^ "^ 



T r— 

e^: = 0.744 



p = 0.569 tm 

^seepage 



Oo oooS^o o ^ oo 



J I I 



O O O O d 



J L 



10 



WATER 



100% DIOXANE 



100* 



I I 



o o 



*"Bottle" Value 
** Reservoir Value 



T 1 1 r 



97' 
o- 



FINAL PORE FLUI[ 
J 90% DIOXANE 



^ • ■ L 



10% WATER 



X 



10 



PORE VOLUMES 



FIGURE F.9 HYDR.^UL[C CONDUCTIVITY, SETTLEMENT AND EFFLUENT 
CHEMISTRY VS PORE VOLUMES 
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.|.^„ 50% DOMESTIC LANDFILL LEACHATE 
IWTER 40% DIOXANE 



^-5 



^. 10-6 



X 

o 



a 



10 



10" 



-7 



-9 



10 



-Q.5 



k 




1 1 1 1 III! 


p 




BROWN SILTY CLAY (SARNIA) : 
Co = 0.895 '. 
H, = 30. 9S 

1 Pore Volume = 21.7 mL : 


' 




or^ = 80 kPa : 


' 




• 


r 

• Fl 


ow rate, q = 8.9 X lO"^ 


mL/s ^ 


t 


k =* 5.15 X 10-9 
/'^ 1 s 755 


30 days -, 
1 kf ' 3.05 X 10-9 1 




1 1 L.-J 1 L 





WATER 



5 10 

60% DOMESTIC LANDFILL LEACHATE 



15 



i 

-J' 

f— 

£5. 



0.5 



1.0 



60 



w 40 I- 
o -^ 



20 



— 1^ 


■ ^ 








. ~ 




■ ■ 


' • 


^■* 


, ~ 


Pstatic ' 0-511 ™ 






' 










- 


. 


■ 






, 


» 








. 




^seepage = ^-^S" "»" 

■ 


e.f 


0.790 


■ 


. 


OoOOO oo OO o o o' 


) 




' 4 


■ 








■ 


• 








. 


• 








. 




_i L . J J ^ ... 1 




• • 





IS 



WATER 
1 m 


60% DOMESTIC UNDFILL LEACHATE 
40% OIOXAME 








■ 


• • • 1 I 1 < • 1 1 1 1 ■■ 

iS' , o ° ° ^ 

o 
o 

° *,.n ,,, .. , , FINAL PORE FLUID: 


- 


*• Reservoir Value ^^^^ ^^OXANE 

59% WATER 



— i 1 i^-l ■— ■ ■ ■ 1 ■ - - 



5 10 

PORE VOLUMES 



15 



FIGUEIE F.IO HYDRAULIC CONDUCTrVITY, SETTLEMENT AND EFFLUENT 
CHEMISTRY VS PORE VOLUMES 
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10 



20% DOMESTIC LANDFILL LcACHATE 
WATER 80*, OIOXANE 



r 10- k- 



o 



ex. 



10 



-7 



10-9 



-0.5 



T 



I 1 1 p— T r » f ' 

BROWN SILTY CLAY (SARNIA) j 

e^ = 0.896 
ojg = 30.9% 

1 Pore Volune » 21.7 ml 
ffy = 80 kPa 



Flow rate, q = 8.9 x 10"^ mL/s 




k = 5.5 X 10- 
i = 705 



30 c--y% 



J. 



kf = 5.2 X 10 
if -S745 
.j_i I 1 i 1 



-9 '• 



5 10 

20-. DOMESTIC LANDFILL LEACHATE 
WATER 805 OIOXANE 
I H 



15 



1 



UJ 0.5 

E 

1.0 



■1 



\ 



- N 



T 



Pstatic = 0-"7 mn 



Psppoaap = 3.503 rm e^ = 0.305 . 



'seepage 

o oo o O O o 

o o o o o o 



^ L 



5 10 

20% DOMESTIC LANDFILL LEACHATE 
WATER 80% OIOXANE 



15 



5 

o 





1 H 






. — ». 








' 


, 




. 




. 








t 




■ 
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• 


Rfl 


,. 


30* 


° ° ° 


-£J 


_ 




, 




oo 






a 




. 








• 


40 


- 


o 


*"Bottle" Value 


FINAL PORE FLUID: 


- 




75X DIOXANE 
25% WATER 








** Reservoir Value 


, 






o 


-■■1 1 1 1 i 


. 1_ ..^ .... .-_ 





5 10 

PORE VOLUMES 



15 



FIGURE F.ll HYDRAULIC CONDUCXrVITY, SETTLEMENT AND EFFLUENT 
CHEMISTRY VS PORE VOLUMES 



WATER 
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lOOX DIOXANE 



-5 



10 



— 10"^ 



10 



-7 



a 
o 



a 



TO" 



10 



-9 



eo = 0.804 
UJo = 28.5% 
1 Pore Volume » 20,4 mL 
<;^ = 80 kPa 



k » 4.2 X 10 
i •*- 925 



BROWN SILTY CLAY [SARNIA] 



18 days 




kf = 1.8 X 10 

1^ ^ 110 






q (mL/s X 10'') 



J 1 1 1 t I L 





WATER 



10 



-0.5 



>■ 



0.5 



1.0 



150 



100 



3 *J 

1*1 M 50 



100% DIOXANE 



V.,, 



I I 



T 1 1 r 



■^static ' 0-270 mm 



Sf = 0.731 



O o 



seepage " '^•547 rr 
©oooooo o 00 A 



■1 1 1 1 I L 
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WATER 
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I I 1 r 



T 1 1 r 
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o rt o ° o 



•5^ 



1 



*"Bottle" Value 
** Reservoir Value 



J L 



X 



FINAL PORE FLUID: 

J 9]% DIOXANE 
(■ -9% WATER 
1 ■ 



10 



PORE VOLUMES 



FIGURE F.12 HYDRAULIC CONDUCTrVITY, SETTLEMENT AND EFFLUENT 
CHEMISTRY VS PORE VOLUMES 
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WATER 



100% DIOXANE 



10-5 



Z 10"^ 






s 



10 



10- 



-7 



-9 
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-0.5 



1 — ^ 


-, T f 1 1 1 1 1 1 1 T 1 1 \ 

BROWN SILTY CLAY [SARNIA) '. 


■ 


Bq = 0.391 


r 


cOq = 30.9% -1 


• 


1 Pore Volume » 21 .6 mL ; 


' 


tj; = 120 kpa ; 


T k = 1.25 X 10"^ 1 

- c . i,s310 ■ 
• Flow rate, q » 8.9 X 10"^ mL/s ^ 


L 


k = 4.2 X 10"3 ^-^j^r~-^ ^ 

till. i . . 1 1 1 1 1 



10 



15 



WATER 
I ^ 



lOOS DIOXANE 



— 
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0.5 
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o O O o o o o 
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WATER 
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o — 
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. 
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a 
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FINAL PORE FLUID: 


- 


■ 


*"Bottle" Value 
o ** Reservoir Value 


■95^ DIOXANE 
5% WATER 


■ 




3 . . . J . . 


1 . . . 





5 10 

PORE VOLUMES 



15 



FIGURE F.13 HYDRAULIC CONDUCTIVITY. SETTLEMENT AND EFFLUENT 
CHEMISTRY VS PORE VOLUMES 
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60? DOMESTIC LANDFILL LEACHATE 
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- 
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BROWN SILTY CLAY (SARNIA) ', 




• 




Co = 0.882 


-b 


r 




Wq = 30.9% -1 




E 




1 Pore Volune = 21.5 ml 








ay = 160 kPa ; 


-7 


r 

- Fl 


ow rate, q = 8.9 x 10" 


1 

■ 

' mL/s • 


-8 


[ 


k = 3.85 X 10-9 


30 days, '^f = 2.15 x lO'^l 
^ ^ Tif =s 1S05 ■ 
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WATER 
-*4- 
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5 10 

60% DOMESTIC LANDFILL LEACHATE 
40% OIOXANE 
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Pstatic = 0-725 mm 



Pseepage = 0.510 m 
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"■ — 1 1 1 1 1 


, 


• 






. 


- 


40* 



o 


44) 


■ 


• 






. 


• 






. 


■ 


o 

*"8ottle" Value 
** Reservoir Value 




FINAL PORE FLUID: 


.1 1 • . 1 


'42% DIOXANE 
, 58% WATER 



10 
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This appendix presents the results of hydraulic conductivity, settlement and 
effluent composition for tests carried out on undisturbed samples of grey Samia 
clays permeated with leachate/ethanol mixtures at static effective stresses a\ = 
kPa. 

The test results are discussed in Sections 5.3.4 of this report. 
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The figures presented in this appendix show the effluent composition versus 
pore volumes for water-compacted samples of brown Samia clays permeated 
0.01 N CaS04 (water) followed by mixtures of domestic waste leachate and 
ethanol. These results correspond to clay/leachate compatibility shown in 
Figures E,3 to E.5 and discussed in Section 5.3.1 of this thesis. 
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The figures presented in this appendix show the effluent composition versus 
pore volumes for water-compacted samples of brown Samia clay permeated 
0.01 N CaS04 (water) followed by mixtures of domestic waste leachate and 
dioxane. These results correspond to clay/leachate compatibility shown in 
Figures F.l to F.5 and discussed in Section 5.3.2 of this thesis. 
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FIGURE 1.7 EFFLUENT CONCENTRATION FOR INORGANIC SPECIES VS 
PORE VOLUMES 
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APPENDIX J 
PORE SIZE DISTRIBUTION CURVES OBTAINED BY 
MERCURY INTRUSION POROSIMETRY 
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The results of pore size analyses by mercury intrusion porOsimetry are 
presented in this chapter. Each figure includes an lower graph for the 
cumulative intruded pore volume (cubic centimetres per gram of diy soil), and 
an upper graph for the incremental intruded pore volume (also expressed in 
cmVg). The data in the upper graph are calculated from the measured values 
of pore intrusion (lower graph), and provides a clear picture of the distribution 
of pores in the tested specimen. 

The samples were analyzed as pan of the post-testing assessment of the 
hydraulic conductivity studies. These studies include: 

Ethanol/waier/brown Samia clay mixtures (Figures J.l to J.9) 

Ethanol/leachate/brown Samia clay mixtures (Figures J. 10 to J. 17) 

Ethanol/water/kaolinite mixtures (Figures J.18 to J.22) 

Dioxane/water/brown Samia clay mixtures (Figures J.23 to J.26) 

Dioxane/leachate/brown Samia clay mixtures (Figures J.27 to J. 29) 

Water-compacted brown Samia clav permeated with water, a\ = kPa 
(Figure J.30) 

Water-compacted brown Samia clay permeated with water and then by 
ieachate/ethanoi mixtures, a\ = kPa (Figures J.31 to J.34) 

Water-compacted brown Samia clay permeated with water and then by 
leachate/dioxane mixtures, a\ = kPa (Figures J.35 to J.39) 

Water-compacted brown Samia clay permeated with water and then by 
leachate/dioxane mixtures, a\ = 40 to 160 kPa (Figures J.40 to J.47) 
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Undisturbed samples of grey Sarrua clay permeated with water and then by 
leachate/ethanol mixtures, a\ ~ kPa (Figures J.48 to J.52) 



The soil specimens are trimmed by a razor blade down to a 10 mm cube 
and the pore fluids are removed by freeze-drying. This is done by dipping the 
specimens in a pentane bath for approximately one minute. The pentane bath 
is kept at a temperature of about -130 °C using liquid nitrogen as the cooling 
source. The soil specimens are subsequently placed under vacuum (< 0.07 mm 
Hg) and kept overnight. During this period the frozen pore fluid is removed 
from the soil by sublimation. The freeze-drying technique employed was found 
to successfully prevent volume changes for of water saturated soil samples. 

The analyses were performed using a Micromeritics Poresizer 9310, which 
generates hydraulic pressures in excess of 30,000 psi (207 MPa). At this 
pressure level, mercury intrusion can reach pores of - 6 nm. 
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FIGURE J.l PORE SIZE DISTRIBUTION FOR BROWN SARNIA CLAY MIXED 
WITH 100% WATER 
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FIGURE J.2 PORE SIZE DISTRIBUTION FOR BROWN SARNIA CLAY MIXED 
WITH 10% ETHANOL - 90% WATER 
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FIGURE J.3 PORE SIZE DISTRIBUTION FOR BROWN SARNIA CLAY MIXED 
WITH 20% ETHANOL - 80% WATER 
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FIGURE J.4 PORE SIZE DISTRIBUTION FOR BROWN SARNIA CLAY MIXED 
WITH 35% ETHANOL - 65% WATER 
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FIGURE J.5 PORE SIZE DISTRIBUTION FOR BROWN SARNIA CLAY MIXED 
WITH 50% ETHANOL - 50% WATER 
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FIGURE J.6 PORE SIZE DISTRIBUTION FOR BROWN SARNIA CLAY MIXED 
WITH 65% ETHANOL - 35% WATER 
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FIGURE J.7 PORE SIZE DISTRIBUTION FOR BROWN SARNIA CLAY MIXED 
WITH 80% ETHANOL - 20% WATER 
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FIGURE J.8 PORE SIZE DISTRIBUTION FOR BROWN SARNIA CLAY MIXED 
WITH 90% ETHANOL - 10% WATER 
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FIGURE J.9 PORE SIZE DISTRIBUTION FOR BROWN SARNIA CLAY MIXED 
WITH 100% ETHANOL 
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FIGURE J.IO PORE SIZE DISTRIBUTION FOR BROWN SARNIA CLAY MIXED 
WITH 100% LEACHATE 
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FIGURE J.ll PORE SIZE DISTRIBUTION FOR BROWN SARNIA CLAY MIXED 
WITH 10% ETHANOL - 90%LEACHATE 
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FIGUR.E J.12 PORE SIZE DISTRIBUTION FOR BROWN SARNIA CLAY MIXED 
WITH 20% ETHANOL - 80%LEACHATE 
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FIGURE J.13 PORE SIZE DISTRIBUTION FOR BROWN SARNIA CLAY MIXED 
WITH 35% ETHANOL - 65%LEACHATE 
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FIGURE J.14 PORE SIZE DISTRIBUTION FOR BROWN SARNIA CLAY MIXED 
WITH 50% ETHANOL - 50% LEACHATE 
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FIGURE J-15 PORE SIZE DISTRIBUTION FOR BROWN SARNIA CLAY MIXED 
WITH 65% ETHANOL - 35% LEACHATE 
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FIGURE J.16 PORE SIZE DISTRIBUTION FOR BROWN SARNIA CLAY MIXED 
WITH 80% ETHANOL - 20% LEACHATE 
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FrGURE J. 17 PORE SIZE D[STRIBUTION FOR BROWN SARNtA CLAY MIXED 
WITH 90% ETHANOL - 10% LEACHATE 
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FIGUllE J.18 PORE SIZE DISTRIBUTION FOR KAOLINITE MIXED WITH 
100% WATER 
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FIGURE J. 19 PORE SIZE DISTRIBUTION FOR KAOLINITE MIXED WITH 
20% ETHANOL - 80% WATER 
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FIGURE J.20 PORE SIZE DISTRIBUTION FOR KAOLINITE MIXED WITH 
50% ETHANOL - 50% WATER 
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FIGURE J.21 PORE SIZE DISTRIBUTION FOR KAOLINITE MIXED WITH 
80% ETHANOL - 20% WATER 
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FIGURE J.22 PORE SIZE DISTRIBUTION FOR KAOLINITE MIXED WITH 
100% ETHANOL 
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FIGURE J.23 PORE SIZE DISTRIBUTION FOR BROWN SARNIA CLAY MIXED 
WITH 20% DIOXANE - 80% WATER 
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FIGURE J.24 PORE SIZE DISTRIBUTION FOR BROWN SARNIA CLAY MIXED 
WITH 50% DIOXANE - 50% WATER 
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FIGURE J.25 PORE SIZE DISTRIBUTION FOR BROWN SARNIA CLAY MIXED 
WITH 80% DIOXANE - 20% WATER 
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FIGURE J.26 PORE SIZE DISTRIBUTION FOR BROWN SARNIA CLAY MIXED 
WITH 100% DIOXANE 
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FIGURE J.27 PORE SIZE DISTRIBUTION FOR BROWN SARNIA CLAY MIXED 
WITH 20% DIOXANE - 80% LEACHATE 
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FIGURE J.28 PORE SIZE DISTRIBUTION FOR BROWN SARNIA CLAY MIXED 
WITH 50% DIOXANE - 50% LEACHATE 
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FIGURE J.29 PORE SIZE DISTRIBUTION FOR BROWN SARNIA CLAY MIXED 
WITH 80% DIOXANE - 20% LEACHATE 
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FIGURE J.30 PORE SIZE DISTRIBUTION FOR WATER-COMPACTED BROWN 
SARNIA CLAY 
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FIGURE J.31 PORE SIZE DISTRIBUTION FOR WATER-COMPACTED BROWN 
SARNIA CLAY PERMEATED WITH 20% ETHANOL - 
80% LEACHATE 
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FIGUFIE J.32 PORE SIZE DISTRIBUTION FOR WATER-COMPACTED BROWN 
SARNIA CLAY PERMEATED WITH 40% ETHANOL - 
60% LEACHATE 
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FIGURE J.33 PORE SIZE DISTRIBUTION FOR WATER-COMPACTED BROWN 
SARNIA CLAY PERMEATED WITH 100% ETHANOL ia\- = 0) 
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figure: J.34 pore size distribution for WATER-COMPACTED BROWN 
SARNIA CLAY PERMEATED WITH 100% ETHANOL ia\ = 0) 



- 334 - 



0.015 



T'" I ' ' 



-' — I pnii r- 






^ 0.010 



LU 



a- 



i 0.005- 






■AVi 



1000 
0.3 



0.2 - 




Intruded Pore Volume = 0.272 cm^/g 
Total Pore Volume = 0.284 cm^/g 



0.1 



Q ^ u i ■■* 

1000 



100 




10 1 

PORE DIAMETER (^m) 



0.01 



0.001 



FIGURE J.35 PORE SIZE DISTRIBUTION FOR WATER-COMPACTED BROWN 
SARNIA CLAY PERMEATED WITH 10% DIOXANE - 
90% LEACHATE 
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FIGURE J.36 PORE SIZE DISTRIBUTION FOR WATER-COMPACTED BROWN 
SARNIA CLAY PERMEATED WITH 20% DIOXANE - 
80% LEACHATE 
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FIGURE J.37 PORE SIZE DISTRIBUTION FOR WATER-COMPACTED BROWN 
SARNIA CLAY PERMEATED WITH 40% DIOXANE - 
60% LEACHATE 
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FIGURE J.38 PORE SIZE DISTRIBUTION FOR WATER-COMPACTED BROWN 
SARNIA CLAY PERMEATED WITH 70% DIOXANE - 
30% LEACHATE 
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FIGURE J.39 PORE SIZE DISTRIBUTION FOR WATER-COMPACTED BROWN 
SARNIA CLAY PERMEATED WITH 100% DIOXANE {a\ = 0) 
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FIGURE J.40 PORE SIZE DISTRIBUTION FOR WATER-COMPACTED BROWN 
SARNIA CLAY PERJVIEATED WITH 100% DIOXANE 
{a, = 40 kPa) 
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FIGURE J.41 PORE SIZE DrSTRIBUTION FOR WATER-COMPACTED BROWN 
SARNIA CLAY PERMEATED WITH 40% DIOXANE ■ 
60% LEACHATE {a\ = 80 kPa) 
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FIGUFIE J.42 PORE SIZE DISTRIBUTION FOR WATER-COMPACTED BROWN 
SARNIA CLAY PERMEATED WITH 80% DIOX.ANE - 
20% LEACHATE {a\ = 80 kPa) 
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FIGURE J.43 PORE SIZE DISTRIBUTION FOR WATER-COMPACTED BROWN 
S.ARNIA CLAY PERMEATED WITH 100% DIO.X.ANE 
U'v = 80 kPa) 
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FIGURE J.44 PORE SIZE DISTRIBUTION FOR WATER-COMPACTED BROWN 
SARNIA CLAY PERMEATED WITH 100% DIOXANE 
ia\ = 120 kPa) 
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FIGURE J.45 PORE SIZE DISTRIBUTION FOR WATER-COMPACTED BROWN 
SARNIA CLAY PERMEATED W^TH 40% DIOXANE - 
60% LE ACHATE (a'v = 160 kPa) 
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FIGURE J.46 PORE SIZE DISTRIBUTION FOR WATER-COMPACTED BROWN 
SARNIA CLAY PERMEATED WITH 80% DIOXANE - 
20% LEACHATE ia\ = 160 kPa) 
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FIGURE J.47 PORE SIZE DISTRIBUTION FOR WATER-COMPACTED BROWN 
SARNIA CLAY PERMEATED WITH 100% DIOXANE 
(a'v = 160 kPa) 
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FIGURE J.48 PORE SIZE DISTRIBUTION FOR UNDISTURBED GREY SILTY 
CLAY CSARNIA) (a\. = 0) 
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FIGURE J.49 PORE SIZE DISTRIBUTION FOR UNDISTURBED GREY SILTY 
CLAY (SARNIA) PERMEATED WITH 100% LEACHATE 
io\ = 0) 
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FIGURE J.50 PORE SIZE DISTRIBUTION FOR UNDISTURBED GREY SILTY 
CLAY (SARNIA) PERMEATED WITH 40% ETHANOL - 
60% LEACHATE {o\ = 0) 
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FIGURE J.51 PORE SIZE DISTRIBUTION FOR UNDISTURBED GREY SILTf 
CLAY (SARNIA) PERMEATED WITH 100% ETHANOL 
io. = 0) 
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FIGURE J.52 PORE SIZE DISTRIBUTION FOR UNDISTURBED GREY SILTY 
CLAY (SARNIA) PERMEATED WITH 60% ETHANOL - 
40% LEACHATE (a'v = 0) 
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